Retained bile duct stones after exploration of the common bile duct is still a common problem despite recent advances in intraoperative choledochoscopy and cholangiography. ' The incidence of bile duct calculi in patients undergoing cholecystectomy ranges from 7-15%, and the incidence of retained common bile duct stones after positive bile duct exploration from 10-13%. 2 The incidence of retained stones after bile duct exploration may be reduced to 2% by intraoperative choledochoscopy.3 Reexploration carries a postoperative mortality varying from 3 to 28%,>9 and without choledochoduodenostomy a 21% incidence of further operation. "I Non-surgical methods of bile duct clearance in the early postoperative period are: flushing of the T tube with solvents, percutaneous extraction with specially designed steerable catheters and baskets via the T tube tract, postoperative percutaneous choledochoscopy via the T tube sinus tract, and endoscopic sphincterotomy. Flushing with heparinised saline, cholate, or monooctanoin via the T tube is of limited value. 9 25 to 101 years (mean 61 years) with a T tube or cholecystostomy tube in place were referred for extraction of retained common bile duct stones. Two hundred and fifteen patients had undergone cholecystectomy and T tube placement; 11 patients had had cholecystostomy with tube placement. The intraoperative cholangiogram was available for review in 57 patients (34 before, 18 after, and in five both before and after exploration). Intraoperative choledochoscopy was known to have been used in 27 and was reported to show a clear bile duct in 16 patients. The size of the T tube was known in 164 patients and ranged from 10-18 FG (141 patients had tubes 14 FG or larger). Unsuccessful flushing of the bile duct had been attempted intraoperatively in 20 and postoperatively via the T tube tract with saline in 19 and with solvents in seven patients. Two patients had had a second operation before referral.
CHOLANGIOGRAPHY
Cholangiography showed a single stone in 132 patients, two stones in 38 patients, three stones in 17 patients, and more than three stones in 39 patients. The location of stones within the biliary tree could be assessed in 190 patients. Stones were distributed in the biliary tree as follows: ampulla (1) , common bile duct (157), junction of cystic and common duct (1), common hepatic duct (9) , left intrahepatic duct (13) , and right intrahepatic duct (9) . An estimation of the stone size could be made in 62 patients and showed that stones were smaller than 1 cm in 27 (43 5% (8) , multiple or small stones (7) , impacted stone (6), stone below a biliary stricture (3), large stone (1), intrahepatic stone (1), loss of the tract (5), tortuous tract (4), a narrow tract (3), anterior tract (2), tract perforation (2) , and angulated bile duct (1) and was not determined in three patients.
In (1)), impaction of a stone within the ampulla, intrahepatic biliary tree, common hepatic duct or cystic duct (6) , stone above a bile duct stricture (3) , and the T tube interfering with stone extraction (2). A stone was not found in the biliary tree in one patient and the reason for failed duct clearance was not determined in two.
Percutaneous assistance with a guide wire down the tract or tube was undertaken in three patients and achieved clearance in two. There were no complications. Failed clearance in one patient was caused by a stone lodging in the cystic duct remnant.
In-hospital follow up was available in 67 of 68 (98-5%) patients undergoing endoscopic treatment. Major complications occurred in three (4-4%) patients and included pancreatitis and cholangitis (1), pancreatitis (1), and bleeding requiring transfusion (1) . There were no deaths. Our study is the largest reported series of patients undergoing endoscopic sphincterotomy with a T tube in situ. We have a lower success rate for endoscopic extraction than previous reports37"" and there are several explanations for this. Firstly, the size and location of stones is important, and in this series we found intra-hepatic stones or stones above the T tube in eight patients, six ofwhom had stones larger than 1 cm in diameter. Secondly, only one attempt at endoscopic clearance was made before proceeding to percutaneous extraction. We have previously shown that repeated attempts at endoscopic extraction are successful in at least 40% of patients after an initial failure,47 hence we would now recommend a further attempt at endoscopic clearance for most patients.
In this series, we found similar success rates for percutaneous and endoscopic extraction (76% and 77 5% respectively) and similar complication rates (3 9% and 4 4% respectively). The following should be considered when deciding between percutaneous and endoscopic extraction as the initial treatment for retained stones with the T tube in situ. Firstly, general anaesthesia was required in 11 (5 4%) patients and secondly, biliary related symptoms with the T tube in situ while awaiting maturation of the T tube tract occurred in 19 (9 3%) patients undergoing percutaneous extraction. Medium term follow up was obtained in 37 (66%) patients undergoing endoscopic clearance and in 101 (59%) patients undergoing percutaneous extraction. This showed two biliary related deaths and two further biliary related complications (one requiring further exploration and another endoscopic sphincterotomy). These complications were confined to patients who had had an apparently successful percutaneous clearance.
In summary, we present 226 consecutive patients with retained biliary stones and the T tube in situ. We have found that the success and complications of endoscopic and percutaneous extraction are similar and believe that the choice of the initial procedure for stone extraction should depend upon several factors namely: patient tolerance of the T tube, the anatomy of the T tube tract or the ratio of the tract size to the size ofthe stone, and the age of the patient (endoscopic extraction is favoured in the older patient while the long term complications of sphincterotomy are undetermined). Finally, percutaneous and endoscopic procedures can be complimentary with percutaneous guidance or dilatation of the biliary tree assisting endoscopic extraction. 
